Adenylate cyclase activation by cholera toxin in pig epidermis: an obligatory role of the GTP-regulatory protein.
Cholera toxin (CT) stimulates the epidermal adenylate cyclase system in vitro. This stimulation was demonstrated in the skin (slice) floating system and the homogenate (membrane) assay system. With the floating system, the addition of CT to the incubation medium caused a marked accumulation of cAMP intracellularly, which was both dose- and time-dependent. A 1-h lag time was present before activation started. Pretreatment of the skin with CT changed the nature of the stimulatory effect caused by epinephrine and histamine, i.e., the transient accumulation of cAMP (a peak at 5 min and subsequent decrease) was no longer observed but the stimulation became persistent. With the membrane assay system in which the receptor components had been uncoupled, adenylate cyclase activities were markedly stimulated by CT (with guanosine-5'-triphosphate, GTP), guanylyl-beta,gamma-imidodiphosphate (GTP-analog, Gpp[NH]p), or sodium fluoride. The stimulation was both dose- and time-dependent without an initial time lag. Either CT or Gpp[NH]p could fully activate adenylate cyclase, and the simultaneous addition of both did not cause further additive stimulation. These data are consistent with the view that the GTP-regulatory protein plays a key role in the activation of adenylate cyclase, and that CT both activates the catalytic unit and modifies the response to receptor hormones through its action on this protein.